INTRODUCTION
Patients with poor dental treatment compliance due to mental disability are known to have poor oral hygiene [1] . Studies have reported that patients with intellectual disability have a higher prevalence and greater severity of periodontal diseases than the general population [2] .
These patients require comprehensive dental treatment, but do not appear to be receiving proper dental treatment at the proper time. This is supported by various studies reporting that patients with mental disabilities have more decayed teeth than the general population, but fewer filled teeth and more missing teeth [3] [4] [5] . Consequently, prosthetic treatments are needed for recovery of missing teeth in patients with mental disabilities. However, they have greater difficulty with use of a removable prosthesis than the general population. Acclimation to a removable prosthesis is more difficult than for a fixed prosthesis, and the wear and removal maneuvers that patients must perform may be challenging. Therefore, use of fixed partial dentures after implant placement may be re- 
1) An individual, unattached implant is mobile when tested clinically.
2) A radiograph demonstrates certain evidence of peri-implant radiolucency.
3) Individual implant performance is characterized by signs and symptoms such as pain, infection, neuropathy, paresthesia, or violation of the mandibular canal.
4) A marginal bone resorption of >1.5 mm occurs in the first year after implantation.
The occurrence of any of the above is considered an implant failure. Table 1 . Criteria for the assessment of implant survival rate derived by Albrektsson and Sennerby [7] and Albrektsson and Isidor [8] commended as a method for providing high quality dental care for these patients [6] .
However, performing implant treatments on patients with poor compliance may require several rounds of intravenous sedation or general anesthesia, which also results in higher cost. Moreover, it is difficult to recommend implant treatment for cases in which it is difficult to predict the life of the implant due to poor self-care.
Our hospital operates the Clinic for the Disabled and is equipped to perform dental treatment under general anesthesia. Implant treatment has been performed in several patients with special care needs at the request of their guardians. The present study analyzed the outcomes and success rates of dental implant treatment under general anesthesia in these patients. The findings will be used to establish future treatment plans and provide high-quality care for patients with special needs.
METHODS
The present study was conducted after approval from the Institutional Review Board of Seoul National The success criteria reported by Albrektsson and Isidor [7] and the failure criteria reported by Albrektsson and
Sennerby [8] were used to obtain the survival rate of implants. The implant was considered a failure if any one of 4 criteria used in this study was met (Table 1 ).
Cumulative survival rates were calculated.
RESULTS
Of 19 patients in this study, 8 were males and 11 were females, with a mean age of 32.9 yrs. The patients included 11 with mental retardation, 3 with autism, 2 with cerebral palsy, 2 with schizophrenia, and 1 with a brain disorder; 2 patients also had seizure disorders. A total of 27 rounds of general anesthesia and 1 round of intravenous sedation were performed until all implant surgeries were completed, while an additional 7 rounds of general anesthesia were performed for subsequent prosthetic treatment on 4 patients with poor compliance.
The causative dental diseases that necessitated implant treatment were mostly periodontitis and dental caries, while tooth fracture and maxillary sinusitis also contributed to the need for treatment. A total of 73 implants were placed in 19 patients, while prosthetic treatments were performed using a single implantsupported crown or an implant-supported fixed bridge ( Single implant-supported crown(s), 4 Implant-supported fixed bridge.
*
The implant was spontaneously lost within the osseointegration phase and placed again later, ** The implants were classified as failed by criteria, but still in use. (Table 4) .
Oral parafunctional habits such as involuntary mandibular movement and muscular hyperfunction were found in 4 patients, but these did not lead to implant failure.
Although there were some minor prosthodontic complications, including screw loosening and discomfort from poorly-fitting prostheses, there were no major complications associated with the implant procedure. [29] found that there were no significant associations between psychiatric diseases and implant complication and failure rates. Based on these study results, it is assumed that treatment using implants is feasible for mentally disabled patients with poor oral hygiene. The number of times that general anesthesia was performed was reduced by performing immediate placement, in which all procedures from extraction to implant placement was performed under a single round of general anesthesia, or by using a 1 step-procedure during implant placement [27] . To accomplish this, it was necessary to evaluate bone quality via computed tomography (CT) when establishing a preoperative treatment plan. However, it is often difficult to acquire radiographic images in patients who lack treatment compliance. Successful CT imaging using deep sedation with propofol, with consultation from a dental anesthesiologist, has been reported [30, 31] . A more precise preoperative plan can reduce the number of times that general anesthesia is performed.
Among 13 patients in whom the failure criteria were applied, 3 of 59 implants failed. Of these, 1 implant was removed 3 weeks after placement, as osseointegration could not be achieved. However, reinstallation 4 months later was successful; the patient has used that implant and others for a prolonged period without any specific problems (Fig. 2) . One patient who had been visiting the hospital for the longest period after completion of treatment (9 years and 8 months) was confirmed to have no discomfort associated with the implant. Comparing this patient's panoramic radiographs taken at the first visit and the most recent visit, any radiologic problems could be found, and this indicates good oral rehabilitation had been achieved (Fig 2) . Accordingly, a favorable prognosis can be guaranteed for patients with poor compliance if appropriate oral rehabilitation is administered through implant-supported dental prostheses and continued care is provided through regularly scheduled visits.
